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Description 



1 The present invention relates to a method for recording transport streams of 
data according to the wording of claim 1. 

It is a matter of fact that organizing and connecting electronic devices and in 
5 particular many types of consumer equipment within a network architecture 
becomes more and more important. This increasing importance is based on a 
need of universal data and control exchange between the variety of such equip- 
ment. 

10 In particular consumer equipment can be connected and organized with 
respect to a common network bus and/or interface which is used to receive 
and to exchange digital as well as analog data. By organizing different 
consumer equipment and devices with respect to the aforementioned bus 
structure or the like the concept of the so called home network (HN) is 

15 generated. 

Within such a home network different devices - e. g. video cassette recorders 
(VCR), digital audio and video broadcasting receiving devices and tuners (DAB, 
DVB), magnetic, magneto-optical and optical disc devices (CD-ROM, DVD) and 
20 the like - may serve and be embedded as data sources and services. 

A known problem in networks and storage media devices connected to such 
networks of the art is the fact that methods for storing data and storage media 
devices are in general constrained physically by their nature to have only one 
25 physical feed to the particular storage medium or storage medium device. This 
is in particular the case for tape-based devices, where the tape is capable of 
processing only a single or possibly a limited number of continuous data 
streams. The same applies for most disc media, and in particular for laser- 
based disc media, where only one physical storage feed can be supplied. 



Therefore, when applying known methods and devices for recording and 
storing transport streams of data, the recording process is limited to receive 
data from only one data stream or channel and therefore from only a single 
and isolated source of data at anyone time. That means, when state of the art 
methods and devices for recording and storing transport streams of data are 



30 
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1 applied to network architectures with a multiplicity of isochronous channels 
and therefore transport streams of data, only one service fed into the network 
can be recorded on a particular recording device. 

5 Therefore, it is an object of the present invention to provide a method for 
recording and storing transport streams of data, which allows for more flexi- 
bility and which is capable of recording and storing simultaneous and inde- 
pendent transport streams of data. 

10 That particular object is achieved by the inventive method according to the 
wording of claim 1. Preferred embodiments of the inventive method for 
recording and storing transport streams of data are within the scope of the de- 
pendent subclaims. 

15 The inventive method for recording/ storing independent and/or simultaneous 
transport streams of data is switchable to at least a first or recording mode. 
The recording mode comprises the step of receiving at least a first transport 
stream of data to be recorded/stored. Further, received transport streams are 
divided into series of packets with respect to a predefined clock and/ or with 

20 respect to the temporal relationships of said transport streams. To each of said 
transport streams or series of packets, respectively, a recording header is 
assigned. Furthermore, a series of partial transport streams is generated from 
at least said series of recording headers and said series of packets. A time se- 
ries of said partial transport streams based on said clock is recorded/stored as 

25 a complete or combined transport stream. 

A basic idea of the inventive method is to classify transport streams of data to 
be simultaneously recorded with respect to their temporal relationship and/or 
with respect to a given clock cycle of the method. The temporal relationship 
30 may be given by ordering the transport streams with respect to their first 
appearance in time. 

Based on a clock or clock cycle of the method the transport streams and there- 
fore the information content of the transport streams is divided or subdivided 
35 into series of (information) packets. For each transport stream, which is 
continuously from its beginning to its ending, a time series of packets is 
generated, with each of said packets belonging to a distinct and well-defined 
clock cycle. 



11 
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1 To each transport stream (TS) and therefore to each series of packets (P) a re- 
cording header H is generated. The recording header H may essentially de- 
scribe the temporal relationship of the distinct transport streams TS or chan- 
nels and therefore may allow to distinguish the transport streams TS and 

5 therefore the series of packets and the packets P from each other. 

The incoming information, i. e, the complex of all transport streams TS of data, 
is recorded and stored as a sequence or a series of partial transport streams 
(ptlTS) , each element of the sequence or series of partial transport streams and 

10 therefore each partial transport stream ptlTS itself contains the information of 
all simultaneous transport streams TS of data of a given clock cycle. The whole 
information content which is received continuously, is represented by record- 
ing/storing a complete or combined transport stream CTS, i. e. as a time series 
or time sequence of said partial transport streams ptlTS, which is based on 

15 said clock or clock cycle. The partial transport streams ptlTS for each clock 
cycle are generated from at least said series of recording headers H and said 
series of packets P for the respective clock cycle. 

Additional information may be included into the partial transport stream 
20 ptlTS, which* of course, limits the bandwidth of the method, 

A fundamental aspect of the inventive method is therefore to combine and/or 
multiplex several partial transport streams - each appearing on its own iso- 
chronous channel - into a single combined and/or complete transport stream 
25 CTS to allow the recording of multiple events simultaneously and to allow fur- 
ther the starting and/or ending the recording of an event while the recording 
of another event is running. 

In accordance with a preferred embodiment of the inventive method the trans- 
30 port streams TS of data are received from a common digital bus system. That 
particular bus system may be based on an i.LINK®/IEEE 1394-based network 
bus and/or interface, which has some importance among possible architec- 
tures for home networks HN. Of course, further protocols/bus architectures 
are possible, e. g. IEC61883, AV/C. HAVi®, or the like. 



A particular simple and easy to realize embodiment of the inventive method 
may be achieved by using a clock cycle of constant width/duration or constant 



35 
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1 frequency, respectively, in the process of dividing said transport streams. In 
connection with a common digital data bus system the bus cycle of the 
employed data bus may be used as the clock cycle for dividing such transport 
streams into packets. 

5 

For a particular simple and reliable organization of the incoming information it 
is suggested to generate each partial transport stream ptlTS with a heading 
code section indicating at least the start of a new clock cycle/bus cycle, and 
therefore the beginning of a new recorded/stored partial transport stream 
10 ptlTS. 

Of course, such a heading code section may be a heading cycle start indicating 
section CSI which may be present on the network or bus - if any - and may in- 
clude further information and not only represent the fact that a new cycle Is 
15 beginning. For instance, the cycle start indicating section CSI may also con- 
tain complete time information with respect to the recorded/stored particular 
partial transport stream ptlTS. 



According to a further embodiment of the inventive method the transport 
streams TS are received by multiplexing and in particular by multiplexing from 
two or more isochronous channels of said common digital bus system. 

Multiplexing in particular from isochronous channels, has the advantage that 
a predefined temporal structure is given and defined by the process of multi- 
plexing and/or by the temporal structure of the isochronous channels itself. 



For a simple evaluation of the series of packets and therefore of the series of 
partial transport streams ptlTS the recording header H may be generated and/ 
or received with respect to the given temporal relationship according to the 

30 multiplexing process and/or according to the temporal relationships of the 
isochronous channels. The recording headers H may also be generated from or 
be identical with the so-called packet identifiers PID being present on the bus 
or network when using distinct data stream concepts, in particular MPEG-2 or 
the like. The PID on the data bus may be embedded into the packet as is real- 

35 ized for example by the MPEG-2 systems. 



In a further embodiment of the inventive method each packet of each of said 
series of packets is paired and/or concatenated each at a time with said 
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1 respective recording header H within each partial transport stream ptlTS. in 
particular with the recording header H preceding the respective packet. 

That means that for each distinct clock cycle and for each transport stream a 
5 given packet of information is taken and combined with the recording header H 
belonging to the particular transport stream and therefore to the series of 
packets of the particular transport stream. If the recording header H precedes 
the information content of the given clock cycle for the given transport stream 
TS, the particular information content can reliably be recognized and identi- 
10 fied. 



15 



In general, the received transport streams TS or at least parts thereof have to 
be stored or buffered into buffer storage means in advance of and/or during 
the generation of the partial transport streams ptlTS. This allows a particular 
reliable organizing of the multiplexing process and therefore avoids the loss of 
data. 



20 



25 



30 



According to the above mentioned application to home networks, video and/or 
audio data are received at least in part within said transport streams TS. 

To allow a rapid information exchange between the components of a home net- 
work and rapid recording and storing processes, said video and/or audio data 
are received in compressed or compactified form, in particular in the MPEG-2 
format or the like. 

In the application of a home network HN comprising customer equipment and 
customer advices it is preferred to have the received trsmsport streams TS of 
data D stored as said series of partial transport streams ptlTS to a physical 
storage media device, such as magnetic tape devices, optical, magnetical, 
magneto-optical disc devices or the like. 



35 



One of the major advantages of the above described method is that by storing 
packeted information together with their recording header and/or packet iden- 
tifier multiple recording processes can be started, continued, and/or termi- 
nated independently from each other, as long as the band width of the method 
- given by the clock cycle - and/or of the employed physical storage media de- 
vice is sufficient. 



n 
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1 Therefore, if - during the receipt of a given number of transport streams TS - 
recording of a further or additional transport stream TSa is requested, it is 
checked whether the band width of the method/ storage media device allows 
the further requested transport stream TSa to be recorded. Furthermore, the 

5 request for recording the further transport stream TSa is rejected in the case 
of an insufficient band width. On the other hand, in the case of a sufficient 
band width the further transport stream TSa is incorporated into the series of 
former transport streams TS, in particular at a position in accordance to its 
temporal relationship to the former transport streams and/or to the 
10 isochronous channels of the bus system, and is - of course - described by a 
further recording header Ha or packet identifier of the additional transport 
stream TSa. 



-7- 

50.459 15.06.1999 



In the case of termination of the request of a distinct transport stream TSd 
15 and /or the termination of the distinct transport stream TSd itself - which has 
actually been in the list or series of transport streams to be recorded for a 
given time interval - the process of the recording of the residual transport 
streams TS is continued. The information content of the terminated transport 
stream TSd - which will then be empty - may be filled with blank information 
20 and the position of the residual transport streams will be unchanged. 

According to a further embodiment of the inventive method for recording/ 
storing transport streams TS of data, a waiting mode is provided which is 
entered in the case that the recording requests for all transport streams TS or 
25 all transport streams TS itself are terminated. 

If all requests for recording data streams are terminated or withdrawn, the 
inventive method switches to the waiting mode, in which no recording - or 
playback - process is executed. 

30 

In a further embodiment of the inventive method also a playback mode is 
provided for playing back transport streams TS previously being recorded/ 
stored. Furthermore, said playback mode can be entered only from said 
waiting mode to avoid conflicts with the requested recording processes. 

35 

Some of the basic principles and main advantages of the inventive method for 
recording and storing transport streams of data over the state of the art 
methods will be summarized in the following. 



m 
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As current analog video cassette recorders (VCR) cam record only one program, 
i. e. one distinct transport stream TS of data, at a time onto the running tape - 
a fact which also applies for the digital video (DV) SD-format of digital video 
cassette recorders - and as new types of digital storaged media devices have 
already been developed, in particular to record MPEG-2 transport streams, it 
has become necessary to develop the inventive method for recording and 
storing transport streams TS of data which are present on digital data busses 
employed in known networks and in particular in known home networks. 



10 The proposed inventive method is capable of recording multiple events - i. e. 
multiple transport streams TS of data - simultaneously. Furthermore, the in- 
ventive method as described above is capable of starting and/or ending a 
process of recording events /transport streams of data, while the recording and 
storing of other events /transport streams of data remain unaffected. 



15 



20 



The problem solved with the inventive method arises, as some kinds of storage 
media devices are constrained physically by their nature to have only one 
physical feed to the storage medium. This applies, for example, for tape based 
devices, where the tape contains only one or maybe several but a limited 
number of traces for continuous stream data. This also applies for most disc 
media as optical laser-based discs or magnetical or magneto -optical discs, as 
only one physical storage feed is accessible in these cases. 



With the inventive method it is for the first time possible to receive data not 
25 only from one isochronous channel. Therefore - in particular in a network 
environment such as an i.LINK®/IEEE1394-based network bus/ interface, the 
receipt of data streams not only from a single source but from a variety of data 
sources connected to the network is possible independently and simul- 
taneously. Additionally, in contrast to the current state of the art, the trans- 
30 port streams of data to be recorded are organized, checked, and processed in a 
particular reliable manner. 



The invention - in particular for transport stream storage devices on the basis 
of the MPEG-2 format - is capable of recording several events simultaneously, 
35 from one or more sources on the network and further capable of commencing 
and finishing the recording of the events and transport streams while the 
recording of the other events and /or transport stregims is active and 
uneffected. 



ii 
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10 



20 



Therefore, in a digital home network environment, the storage device can 
principally interact with or be controlled by one or more digital video broad- 
casting (DVB) devices or with any other equipment, being able to source digital 
video data, in particular MPEG-2 partial or full transport streams TS, to inter- 
actively select one or several services or transport streams to record simul- 
taneously and concurrently. According to the inventive method all required 
partial or full transport streams to be recorded into a single complete or com- 
bined transport stream are multiplexed and stored on the physical storage me- 
dium device. 



During a recording, for example when the storage device is already recording 
an event from a DVB receiver, the user or another user employing another 
device, can add additional services or transport streams to be recorded, as 
long as the VCR has free bandwidth to accommodate the additional data 
15 streams on the storage medium. Additional services or transport streams can 
originate from the same transport stream currenUy being received or from a 
separate device elsewhere in the home network. 



In the recording mode of the inventive method all services or transport streams 
TS to be recorded/stored may arrive at the storage device via the same inter- 
face - for example the i.LINK®/IEEE1394-bus/interface - each on its own iso- 
chronous channel. Current 1394 link ICs can monitor only a single channel 
out of up to 63 possible isochronous channels at a time. Therefore, in a certain 
realization of the invention a 1394-hnk-solution is required, which can monl- 
25 tor several isochronous channels simultaneously or which has multiple single- 
channel 1394-interfaces. 



The data from the distinct services/transport streams may arrive within the 
employed home network in every IEEE 1394 bus cycle but need not. There may 
30 be of course cycles in which no data are contained for one or more con- 
nections, i. e. for one or for more positions in the series of packets. For this 
reason, the incoming data for each connection/transport stream may be 
buffered in order to be able to multiplex the data into a continuous combined 
transport stream CTS. 



35 



In a reaUzation for such a buffer storage means, each isochronous channel 
receiver may place data in a respective and assigned transport packet FIFO 
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1 buffer (firs t-in/ first-out). A respective transport stream recording processor 
multiplexes data from each buffer to generate a single combined transport 
stream CTS to be streamed to the storage medium device. The stored combined 
transport stream CTS must be compliant, so that reliable coding is guaranteed 

5 in the playback mode, in particular not only in the device which made the 
recording, but also in any other equivalent storage device, for example from 
another manufacturer. 

Of course, during the recording mode additional information has to be 
10 included into the partial transport stream ptlTS, for example a program 
association table PAT, a program map table PMT, selection information table 
SIT and others, the latter of which describing the particular information units 
being selected from all information sources existing in a network for the re- 
cording/playback process. 

15 

Valid PAT, PMT and SIT tables are essentially provided by a program specific 
information/ service information PSI/SI generator block. If services are ac- 
cepted from different source devices it might be possible that some re-multi- 
plexing is necessary, as the services from different broadcast or storage sys- 

20 tems could possibly use common or already occupied recording headers H or 
PID values. If a particular header or PID processor functionality is not pro- 
vided by the system, the storage device for recording/ storing and playback will 
decline to record a new service possibly with an already occupied header or 
PID value, which is then in conflict with current recording processes and 

25 therefore with current information contents already been recorded. Therefore, 
according to the inventive method a storage device and in particular an MPEG 
TS storage device has to automatically update PSI and SI tables to maintain a 
compliant combined transport stream CTS in the case when recordings are 
added or stopped. 

30 

To initiate a recording session, the user selects the event to be recorded by 
navigating the possible devices or data sources in the home network HN. When 
the user starts the recording process, the mode control of the method and the 
storage device places the storage device into the record mode. In that par- 
35 ticular state any playback request entered by the user or by another user is 
rejected. However, if a user wishes to record a further event in parallel to be 
recorded, it is checked on whether or not there is sufficient band width 
capacity available on recording medium. In the case of a sufficient band width 
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capacity a re-multiplexer checks on whether or not a re-allocation of PIDs is 
necessary with the introduction and incorporation of the further event to be 
recorded. When such a re-allocation is necessary the re-multiplexer build new 
PAT, PMT, SIT tables and inserts them into the multi-event ptlTS while con- 
tinuing the recording session with the updated tables. 

As described above, the provided playback mode may be entered by a user only 
in the case when all recordings have been terminated and the inventive method 
or the particular storage device is in the waiting mode. Only in that case the 
playback of a recorded set of transport streams can be started. An event will 
be able to be played back from a tape, a disk or any other storage device me- 
dium containing multiple events in parallel. 

Although there is - in particular for tape media - no standard method available 
15 to catalogue a storage mediums complete contents on the storage medium it- 
self, it is possible to use known methods of memory labels or memories in cas- 
sette (in DV format) to register the recordings and storings in a proprietary 
way. so as to make fast indexing easier, in particular without having to spool 
tape media to scan for the events. 



10 



20 



25 



30 



35 



Using the memory in cassette (MIC) index, a quick spool to the start of an 
event can be achieved. A playback mode is then started. Adding or the dis- 
appearance of an event recorded in parallel will not effect the event currently 
being played back. 

When the event being played back is the only event recorded on the storage 
medium, i. e. when no other events where recorded in parallel, then no play- 
back TS processing is required, as the ptlTS on the storage medium is already 
vahd for the event being played back. If the required event is accompanied by 
others, or in the case when others appear during a playback, then TS 
processing is activated and carried out by a TS playback processor. TS 
processing in this case means the filtering of PID streams belonging to com- 
ponents of other events, the substitution of the PAT, PMT and SIT tables to be 
valid for the single program ptlTS output to the home network HN. and possi- 
bly the re-processing of PIDs which had been changed during the recording, to 
enable a seamless decode on the display device. For a local display session of 
an event, a demultiplexer and an A/V decoder are required. 
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1 The present Invention will be understood in more detail together with its 
numerous modifications and advantages from the following detailed 
description of preferred embodiments and by means of the accompanjring 
drawings, wherein 

5 

Fig. 1 is a schematical drawing of a home network to which the inven- 

tive method may be applied. 

Fig. 2 is a block diagram of a storage medium device involving the in- 

ventive method, 

10 Fig^ 3 is a block diagram showing a preferred embodiment of the in- 

ventive method. 

Figs. 4A, B elucidate the relationship between data on the bus/network 
and data on a storage medium stored according to a preferred 
embodiment of the inventive method, 
15 Fig. 5 is a block diagram showing details of an embodiment of an 

home network interface involving the inventive method. 

Fig. 6 is a block diagram showing schematically a recording section 

involving the inventive method. 

Fig. 7 is a block diagram showing a playback section involving the in- 

20 ventive method, and 

Fig. 8 shows a complete or combined transport stream CTS on a stor- 

age medium according to a preferred embodiment of the inven- 
tive method. 



25 A typical home network to which the inventive method may be applied is 
shown schematically in Fig. 1. 



Connected to a data bus system /interface 1 - in particular on the basis of a 
IEEE1394-based bus/interface - are different devices serving as data sources 

30 for video and audio data. These devices are for example digital video broad- 
casting (DVB) receiver or HN-tuner 4, video cassette recorder (VCR) 3, home 
archives 2, particularly based on personal computers, interactive and service 
on demand terminals (SDT) 6, and DVD devices 7 or the like. Furthermore, 
controller and/or display devices 5 may be connected to the bus system 1. 

35 Transport streams TS containing information to be stored/recorded as well as 
control information may be supplied by these devices via the network bus 1 to 
a storage device 8 which can be controlled and monitored by a local monitor 
and user interface 9. 



1 



10 
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Fig. 2 shows by means of a schematical block diagram the overall organization 
of a storage medium device 8 connected to a common digital data bus 1 on the 
basis of a IEEE 1394 bus/interface system and employing the inventive method 
for recording/ storing transport streams of data. 

The storage medium device 8 comprises the storage medium 8a per se as well 
as a TS recording processor 11 and a TS playback processor 12 which control 
and carry out the record mode and the playback mode of the Inventive method 
employed by the storage medium device 8. The storage medium device 8 is 
connected to the common digital bus 1 via the home network (HN) interface 10. 
According to this connection transport streams TS of data may enter the 
storage medium device 8 or vice versa may be supplied to the digital bus 1. 



On the other hand distinct data streams may be supplied via a A/V decoder 13 
15 to a locally connected display device 14, 

The organization of a preferred embodiment of the inventive method for 
recording/ storing transport streams of data is shown by the flow chart of Fig. 
3. 

20 

The preferred embodiment of Fig. 3 employs a waiting mode 15, a record mode 
17 and a playback mode 16 for recording and playing back transport streams 
of data, respectively. 

25 The ground state of the method is the waiting mode 15 in which the method 
checks for incoming requests for recording or playing back events from/to the 
home network HN. 



Upon a request for recording an event from the home network to the storage 
media device 8 in step Rl it is checked in step R2 on whether or not the 
method is already in the playback mode and if so recording request is rejected. 
If the method is not in the playback mode or is already in the recording mode 
it starts to receive data from the isochronous channels in step R3. If neces- 
sary, FID processing is iniUated in step R4, If the program selection/service 
information table has to be updated a new PSI/SI table is generated and 
incorporated into the partial transport stream ptlTS in step R5. Then recording 
is started in step R6. 



HI 
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1 If on the other hand it is requested to play back an event recorded previously 
in step PI, it is checked if the method is still in the recording mode in step P2 
and if so the playback request is rejected. If the method is not in the record 
mode the method searches for the required data or event recorded on the stor- 

5 age medium 8 in step P3. Then the data or the event is played back to the HN 
in step P4. 

Figs. 4A and 4B demonstrate the relationship between data present on the 
bus /network and data on a storage medium stored according to its preferred 
10 embodiments of the inventive method. 

Fig. 4A shows the time stinicture of data present on a data bus/network for ex- 
ample of a data bus with an IEEE1394-structure having a bus cycle duration 
of 125 |Lis. On the data bus/network the beginning of each bus cycle is indi- 
15 cated by the so-called cycle start or cycle start indicator CSL Depending on 
the band width of the data bus /network a distinct amount of data may be 
transported in a time multiplexed structure, i. e. the band width of the bus 
network is subdivided into sections for isochronous data channels as well as 
asynchronous data channels. 

20 

In the examples of Fig. 4A among other isochronous channels and asynchro- 
nous data data Dl and D2 for isochronous channel connections 1 and 2 are 
present for the bus cycle shown in Fig. 4A. 

25 According to the temporal relationship of datablocks Dl and D2 - defined by 
the time arrow of Fig. 4A - and/or the possibly embedded packet identifiers 
PIDl and PID2 the inventive method composes on the storage medium a com- 
plete or combined transport stream CTS in accordance with afore-mentioned 
temporal relationship of data packets Dl and D2 to be stored and in accor- 

30 dance with the given transport direction, as shown in Fig. 4B. 

The beginning of each bus cycle may be represented on the storage medium 
within said complete or combined transport stream as a cycle start mark C. 
Data blocks Dl and D2 present on the data bus/network are embedded by the 
35 inventive method within partial transport streams ptlTSl and ptlTS2, respec- 
tively. Within said partial trajasport streams ptlTSl and ptlTS2 the data Dl 
and D2d per se are stored within packets PI and P2 each of which being pre- 
ceded by a so-called recording header HI and H2. Each of said recording head- 
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ers HI and H2 allows the inventive method to identify and to adapt the record- 
ing/playback mode with the respective isochronous channels. Therefore, said 
recording headers HI, H2 serve as a identification or adaption preamble for 
the data of each isochronous channel and for each connection. 



10 



15 



20 



Fig. 8 shows the structure of a complete or combined transport stream CTSon 
a storage medium built up by employing the inventive method according to a 
preferred embodiment for the case that the number of events to be recorded 
changes with time. 

The complete or combined transport stream CTS is organized by the temporal 
structure of the bus cycle of the data bus on which the home network is based. 
The bus cycle defines the bandwidth of the storage medium device 8 and also 
the length and the duration of the partial transport streams ptlTS. The com- 
bined transport stream CTS is built up by a sequence of successive partial 
transport streams ptlTSj, ptlTSj+1, ptlTSj+2 each of which comprising in 
this example a heading CSI-section indicating the start of a new bus cycle. The 
information content of each partial transport stream ptlTS is organized as a 
sequence or series of packets P having in this example fixed and identical du- 
rations together with recording headers H having in this example fixed and 
identical locations. 



Partial transport stream ptITSj contains information from three different 
events and therefore recording headers HI, H2, H3 each of which is followed 
25 by packets PI, P2 and P3, respectively. 

In partial transport stream pUTSj+l the recording of the second event H2, P2 
has been terminated and the recording of a fourth event H4, P4 has been 
started. Therefore, the location of former second event is free or empty in this 
example and a fourth location is occupied by recording headers H4 followed by 
the information content of the fourth event/packet P4. The same applies for 
the next partial transport stream ptlTSJ+2. 

According to another realization of the inventive method, e. g. in MPEG-2 sys- 
35 terns or the like, packets of information may be used to build said partial 
transport streams, which do not have a fixed duration and/or a strictly located 
PID but a PID which is embedded into the distinct packets. 



30 
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1 Fig. 5 shows in more detail the HN interface utilized as the connecting part 
between the storage medium device 8 and the common data bus 1 . 

First of all the HN interface 10 comprises a physical layer 18 for connecting to 
5 the data bus 1. in the case of Fig. 5 it is a IEEE 1394 physical layer. 

For each connection 1 to n to the digital bus 1 there is provided an 
isochronous channel receiver 19 and a transport packet buffer 20 to store the 
received information from the TS in an intermediate stage to allow for correct 
10 multiplexing. From the HN interface 10 the transport streams are supplied to 
the TS recording processor 1 1 and then to the storage medium 8a. 

Fig. 6 shows by means of a block diagram more details of the TS recording 
processor 11 being connected to the HN interface 10. 

15 

For each connection to the digital data bus 1 the TS recording processor 11 
comprises a PID processor 26, from which the transport streams are fed into a 
TS multiplexer 21 which forms a sequence of partial transport streams ptlTS 
and therefore the complete or combined transport stream CTS as a time series 
20 of the partial transport streams ptlTS. CTS is supplied to the storage medium 
Ba. If necessary, a PSI/SI generator 22 supplies additional information to the 
partial transport streams in the record mode of the inventive method. 

Fig. 7 shows the organization of the home network utilizing the inventive 
25 method in the playback mode. Due to the MIC index or the like of the storage 
medium 8a the location of the requested information to be played back is 
found. Then the partial transport streams ptlTS are played back to the so- 
called TS playback processor 12. Due to the interaction of a TS analyzer 24, a 
TS re-multiplexer 23 and the PSI/SI generator 25 the requested information is 
30 selected from the partial transport stream ptlTS. Then the processed partial 
transport stream selected for output is fed into the physical layer 18 of the 
data bus connection of the HN interface. 



35 
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Claims 



1 1- Method for recording/ storing independent and /or simultaneous trans- 
port streams of data, 

being switchable to at least a first or recording mode, 
said recording mode comprising at least the steps of: 

5 a) receiving at least a first transport stream (TSl, TS2 TSn) of 

data (Dl. D2, .... Dn) to be recorded/stored, 

b) dividing each of said transport streams (TSl, TS2. TSn) into 

series of packets (PI, P2 Pn) with respect to a predefined clock and/or to 

the temporal relationships of said transport streams (TSl, TS2 TSn), 

10 assigning to each of said transport streams (TSl, TS2 TSn)/ 

series of packets (PI, P2, Pn) a recording header (HI. H2, Hn), 

d) generating a series of partial transport streams (ptlTSl, ptlTS2, 
...) from at least said series of recording headers (HI. H2, .... Hn) and said se- 
ries of packets (PI. P2 Pn) and 

15 recording/ storing a combined transport stream (CTS) as a time 

series of said partial transport streams (ptlTSl, ptlTS2, ..,) based on said 
clock. 



2, Method according to claim 1, characterized in that 

20 said transport streams (TSl. TS2, .... TSn) of data (Dl, D2 Dn) are 

received from a common digital bus system, in particular of an i. LINK/IEEE 
1394-based network bus and/or interface. 

3. Method according to any of the preceding claims, characterized in that 
25 a clock cycle of constant frequency is used for dividing said transport 

streams (TSl. TS2 TSn). 



4. Method according to any of the claims 2 or 3, characterized in that 
a bus cycle is used as a clock cycle. 

5. Method according to any of the preceding claims, characterized in that 
each of said partial transport streams (ptlTSl, ptlTS2, .,,) is generated 

with a heading cycle start indicating section (CSI) for indicating the beginning 
of a new clock cycle and therefore the beginning of a new recorded/stored par- 
tial transport stream (ptlTSl, ptlTS2, .,.). 
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1 6, Method according to any of the preceding claims, characterized in that 

said transport streams (TSl, TS2 TSn) are received by multiplexing 

said transport streams (TSl, TS2, TSn), in particular from isochronous 
channels of said common digital bus system, 

5 

7* Method according to claim 6. characterized in that 

said recording headers (HI, H2 Hn) and/or said temporal relation- 
ships of said transport streams (TSl, TS2, TSn) are received and/or gener- 
ated at least from the temporal relationships of said multiplexing step and/or 
10 of said isochronous channels. 

8. Method according to any of the preceding claims, characterized in that 
each packet of each of said series of packets (PI, P2 Pn) is paired 

and/or concatenated each at a time with said respective recording header (HI, 
15 H2, Hn) within each partial transport stream (ptlTSl, ptlTS2, ...), in par- 
ticular with the recording headers (HI. H2, .,.) preceding the respective packet. 

9. Method according to any of the preceding claims, characterized in that 
the received transport streams (TSl, TS2 TSn) or at least parts 

20 thereof are stored in buffer storage means in advance of and /or during gener- 
ating said partial transport streams (ptlTSl, ptlTS2, ...). 

10. Method according to any of the preceding claims, characterized in that 
video and/or audio data are received at least in part within said trans- 

25 port streams (TSl. TS2 TSn). 

11. Method according to claim 10, characterized in that 

said video and/or audio data are received in compressed or compactified 
format, in particular in the MPEG-2 format or the like. 

30 

12. Method according to any of the preceding claims, characterized in that 
the received transport streams (TSl, TS2 TSn) of said data (Dl, 

D2, Dn) are stored as said series of partial transport streams (ptlTSl, 
ptlTS2, .:.) to a physical storage media device, such as a magnetic tape device, 
35 optical, magnetic, magneto-optical disc devices or the like. 
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13, Method according to any of the preceding claims, characterized in that 

if - during receiving a given number of transport streams (TSl, TS2, 
TSn) - recording of a further transport stream (TSa) is requested, it is checked 
whether the bandwidth of the method or of the storage media device respec- 
tively allows the further requested transport stream (TSa) to be recorded, and 

the request of recording the further transport stream (TSa) is rejected in 
the case of an insufficient band width, 

whereas in the case of a sufficient band width the further transport 
stream (TSa) is incorporated into the series of the former transport streams 
(TSI, TS2, TSn) at a position according to its temporal relationship with re- 
spect to the former transport streams and/or the respective isochronous chan- 
nel of the bus system. 
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14. Method according to any of the preceding claims, characterized in that 
in the case of terminating a request for recording a distinct transport 

stream (TSd) and/or terminating the corresponding distinct transport stream 
(TSd) itself processing and recording of the residual transport streams is con- 
tinued with the position of the information content of the terminated transport 
stream (TSd) being filled with blank information. 

20 

15. Method according to any of the preceding claims, characterized in that 
a waiting mode is provided which is entered in the case that the record- 
ing requests of all transport streams (TSl. TS2, .... TSn) and/or the transport 
streams (TSl. TS2 TSn) itself are terminated, 

25 

16. Method according to claim 15. characterized in that 

a playback mode is provided for playing back transport streams (TSl. 

TS2 TSn) previously recorded, and, 

said playback mode can be entered only from said waiting mode. 

30 



35 
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Abstract 



"Method For Recording Transport Streams of Data" 

A method for recording and storing independent and/or simultaneous trans- 
port streams of data is suggested. The inventive method comprises at least a 
recording mode in which at least a first transport stream of data to be 
recorded/ stored is received. The transport streams are divided into series of 
packets with respect to a predefined clock or with respect to their temporal 
relationships. To each transport stream and to the series of packets respec- 
tively a packet identifier is assigned. A series of partial transport streams is 
generated from at least said series of packet identifiers and said series of 
packets. A time series of said partial transport streams based on said clock is 
recorded and stored as a combined transport stream. 



(Fig. 3) 



